Influence of deposition time on crystal properties of caffeine films
The scattering power of organic thin films is compared to extended single crystals extremely small which makes diffraction experiments on thin films such as X-ray pole figure measurements challenging. In order to obtain a sufficient signal to noise ratio one can increase the integration time of the detectors and/or increase the scattering volume e.g. deposit more material onto the surface. Increasing the integration time might be simple but can make pole figure measurements too time consuming. Hence, films should provide a certain scattering volume for reliable and efficient pole figure measurement which in general is easily possible. However, many organic systems, most prominently pentacene, exhibit a different polymorphic behaviour in proximity of a substrate surface. Often, the formation of a surface induced phase (SIP) is observed which gradually changes into the thermodynamically stable bulk phase with increasing film thickness limiting the scattering volume of the interface region again. 1 This thickness dependent polymorphism makes it necessary to carefully evaluate film characteristics (polymorphic phase, contact planes …) as a function of thickness to be able to identify all scattering contributions from the interface.
Sup. Figure 1 shows specular X-ray diffraction patterns of caffeine deposited by hot wall epitaxy (HWE) on muscovite mica for 5, 10, 15 and 20 min at 65°C substrate temperature. As the amount of material is increased the scattering volume enhances thus the peak height increases as function of deposition time. However, to make the measurements comparable each curve is normalised and slightly shifted. This pattern shows that with increasing deposition time the peak shapes get smoother which corresponds to an improved signal to noise ratio due to the increased diffraction power of thicker films. The peak positions show that both peaks corresponds to caffeine β-form 2 ,
with the 020 peak at q z = 8.34 nm -1 and the 510 at q z = 8.49 nm -1 . A formation of the high-3 temperature caffeine α-phase was not observed. Furthermore, the ratio of the 020 and 510 peak is independent of the deposition time, meaning crystallites with both contact planes form equally over time at the mica surface. Considering all this facts, shows that increasing the deposition time changes only the amount of caffeine but does not influence the texture, polymorphic behaviour or
other film characteristics at the tested samples. This shows that it is sufficient to use either of this samples as each should provide similar crystallographic information.
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